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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a universal joint that is 
composed of a sheet metal yoke, and hard to incur damage in its 
usage. 

SOLUTION: One side yoke 2 constituting this universal joint is 
equipped with a fitting part 21 to be fitted in a shaft and a bifurcate 
fork part 22 extending from this fitting part 21. Here, the yoke 2 is 
made of sheet metal, and it is structured that this fitting part 21 to 
be fitted in the shaft and the fork part 22 to be connected to a joint 
cross 3 are integrally formed. The fork part 22 is bifurcately formed, 
and a trough part 22c connecting a pair of fork members 22a and 
22b is formed on an incline. A central inclined part in the center of 
this trough part 22c is formed into being 8 u.mRz in the maximum of 
its surface roughness. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The trough of two crotches of said fork is a universal joint to which it is characterized by forming in the 
end face section side of said fork the fitting section which consists of a U character-like slot for connecting with a 
revolving shaft in the universal joint equipped with York made from a sheet metal which has the fork formed in two 
crotches, and surface roughness being below 8micromRz. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the universal joint which breakage cannot produce easily due to the 

part of York in detail about the universal joint used for the steering system of a car. 

[0002] 

[Description of the Prior Art] Conventionally, in the universal joint which connected York of a pair through the 
spider, the approach of carrying out formation processing of the fork which constitutes York, and the hub by the 
side of the end face from the metal plate of one sheet is learned. 

[0003] For example, in JP.60-6229.A, in case York is pierced from the metal plate of one sheet, the trough of the 
fork section which constitutes York is crushed and processed, and it is supposed that the fine crack produced in 
the fracture surface at the time of blank punching will be removed. Thereby, it is going to prevent that a universal 
joint is originated and damaged into the fine crack of the fracture surface during the use. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the approach of an indication, breakage of a universal joint 
cannot be effectively prevented to JP.60-6229.A mentioned above. That is, since the trough to which it crushed and 
processing was carried out was extended after that so that clearly also from the process shown in the Figs. Ill and 5 
IV, the again fine crack occurred here and sufficient effectiveness for the breakage prevention at the time of use of 
a universal joint was not obtained. 

[0005] Then, this invention is the universal joint constituted from York made from a sheet metal, and aims at 

offering the universal joint which breakage cannot produce easily at the time of use. 

[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the fitting section which 
consists of a U character-like slot for connecting the universal joint of this invention with a revolving shaft at the 
end face section side of said fork in the universal joint which connected York made from the sheet metal of a pair 
equipped with the fork formed in two crotches is formed, and the trough of two crotches of said fork is 
characterized by surface roughness being below 8micromRz. It can prevent that this originates in the fine crack 
which remains in the trough of a fork, and a universal joint is damaged. 

[0007] In addition, as an approach of making surface roughness of the trough of two crotches of a fork below 
8micromRz, in case York is pierced, for example from the metal plate of one sheet it is possible to make large 
beforehand distance between the fork members of the pair which constitutes a fork. Moreover, as an option which 
makes surface roughness of the trough of two crotches of a fork below 8micromRz, after piercing the ingredient of 
York from the metal plate of one sheet, it is possible to cut or press the front face of the trough between the fork 
members which constitute York. 
[0008] 

[Embodiment of the Invention] The [1st operation gestalt] Drawing 1 is the front view of the universal joint 
concerning the 1st operation gestalt of this invention. Drawing 2 is A view Fig. of drawing 1 . Drawing 3 is the 
sectional view which met the II — II line of drawing 2 . Drawing 4 is B view Fig. of drawing 2 , and drawing 5 is C view 
Fig. of drawing 4 . 

[0009] Drawing 1 and drawing 2 are drawings explaining the universal joint which connects the steering shaft which 
constitutes the steering system of a car. This universal joint has structure which connected York 2 and 4 of a pair. 
On the other hand. York 2 is equipped with the fitting section 21 which fits into a shaft 1. and the fork section 22 of 
two crotches prolonged from this fitting section 21. The fork section 22 is connected with the fork section 42 of 
other York 4 through the spider 3. This fork section 42 is joined to other shafts 5. 

[0010] Here. York 2 is a product made from a sheet metal, and has structure which formed in one the fork section 
22 for connecting with the fitting section 21 and the spider 3 which fit into a shaft 1 by press molding. 
[0011] As shown also in drawing 3 . the U character- like slot 9 of the cross-section abbreviation configuration for U 
characters corresponding to the configuration of a shaft 1 is formed in the fitting section 21 by the tabs 7 and 8 of 
a pair. The nut hole 10 is formed in one tab 7, and press fit immobilization of the nut 1 1 is carried out at this nut 
hole 10. A bolthole 14 is formed in the tab 8 of another side, a bolt 15 is inserted in this bolthole 14 (refer to 
drawing 1 ). and it is concluded by the nut 11. 

[0012] As shown in drawing 4 and drawing 5 . the fork section 22 is formed in two crotches, and trough 22c which 
connects the fork members 22a and 22b of a pair is processed on the inclined plane. As for 22 cc of central ramps 
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of the center of trough 22c, surface roughness serves as 8micro[ a maximum of ] mRz. 

[0013] Drawing 6 is drawing explaining processing of York 2. First, a blank 102 is pierced from a coil strip (refer to 
drawing 6 R> 6 (a)). Under the present circumstances, sufficiently large spacing of fork member formation field 122a 
of the pair prolonged from the fitting section formation field 121 and trough 122c between 122b is taken. And this 
trough 122c is crushed and processed. The sagging part produced at the time of blank punching can be formed 
evenly by this, and the fine crack produced in the fracture surface can be removed. Next, cross-section radii-like 
heights are formed in each fork member formation fields 122a and 122b, and bending of the fitting section formation 
field 121 is further carried out to the shape of a cylinder (refer to drawing 6 (b)). Next the tab formation field of the 
both ends of the fitting section formation field 121 is bent so that it may project from a part for a tubed part, and 
pin hole 22e, the nut hole 10, and bolthole 14 for connecting with the spider 3 shown in drawing 1 are drilled (refer 
to drawing 6 (c)). Under the present circumstances, spline processing of the inside of the cylinder part processed 
from the fitting section formation field 121 is carried out. and it enables it to equip with a shaft 1. In York 2 formed 
of the above process, the amount of elongation of the center of trough 22c is about 2 times at the time of a blank 
(conventionally, it was 3 to 4 times [ at the time of a blank ] the amount of elongation of such a trough of this). 
Consequently, the central surface roughness of trough 22c becomes below 8micromRz. 

[0014] The verification test of endurance was performed by the universal joint (it is got blocked and the surface 
roughness of 22 cc of central ramps of the center of trough 22c of the fork section 22 is a universal joint below 
8micromRz) as shown in drawing 1 . It was making surface roughness of 22 cc of central ramps below into 
8micromRz, and it was hard to generate a crack in trough 22c of York 2, and it turned out that a result is effective 
for the improvement in endurance of a universal joint 

[0015] In addition, the surface roughness of the center of a trough in conventional York usually serves as the range 
of 12.5micromRz - 25micromRz. The verification test of the endurance same about the universal joint of a 
conventional type was performed. The crack occurred first in the central ramp of the trough of York, and the result 
had the case where York was damaged. That is, in York made from a sheet metal of a conventional type, endurance 
ran short as components of a universal joint, and there was a case where it could not be used as a product 
[0016] Drawing 7 is a graph which shows an example of a result which the surface roughness of 22 cc of central 
ramps of the center of trough 22c of the fork section 22 was changed in the range of 3micromRz - 25micromRz. and 
examined endurance in the universal joint which has the structure shown in drawing 1 , and the same structure. An 
axis of abscissa expresses the surface roughness of 22 cc of central ramps of trough 22c, and an axis of ordinate 
shows a count until **1 10 N-m twists to a universal joint, it adds torque and a crack occurs in trough 22c. In 
addition, as an ingredient of York 2 production, G dimension is about 39mm - 45mm. and the JIS hot rolling mild 
steel plate whose board thickness is 5mm - 7mm was used. 

[0017] The [2nd operation gestalt] Drawing 8 is drawing explaining the structure of York which corresponds to 
drawing 4 and constitutes the universal joint of the 2nd operation gestalt Drawing 9 is D view Fig. of drawing 8 . In 
addition, the universal joint of the 2nd operation gestalt is the modification of the universal joint of the 1st operation 
gestalt. gives the same sign to the same part, and omits duplication explanation. 

[0018] In the universal joint of the 2nd operation gestalt, without carrying out a work special at the time of press 
working of sheet metal, 222 cc of central ramps of trough 22c which connects the fork members 22a and 22b of a 
pair is deleted, and the surface roughness is made below into 8micromRz processing or after the press-forming 
termination final therefore to which coining is carried out Under the present circumstances, the range W which 
performs shaving processing or coining was set to 7-1 5mm. In addition, the ingredient of York 2 presupposed that it 
is the same as that of the case of the 1 st operation gestalt 

[0019] The [3rd operation gestalt] Drawing 10 is drawing explaining the structure of York which constitutes the 
universal joint of the 3rd operation gestalt Drawing 1 1 is the sectional view which met the IV-IV line of drawing 10 . 
In addition, the universal joint of the 3rd operation gestalt is the modification of the universal joint of the 2nd 
operation gestalt 

[0020] In the universal joint of the 3rd operation gestalt the tabs 307 and 308 of the pair which constitutes the 
fitting section 321 are folded up, it forms in duplex chip box structure, and a female screw 314 and a bolthole 310 
are drilled in each. In addition, the ingredient of York 2 presupposed that it is the same as that of the case of the 
1st operation gestalt 

[0021] As mentioned above, although it was based on the operation gestalt and this invention was explained, this 
invention is not limited to the above-mentioned operation gestalt For example, York 2 and 4 which constitutes the 
universal joint of the 1st and 2nd operation gestalt is also applicable to horizontal **** York. In this case, a shaft is 
not inserted in the cylinder part of the fitting section 21 from shaft orientations, but the inside of the fitting section 
21 is made into the structure which inserts a shaft, for example from a direction completely perpendicular to a shaft 
as U characters. By making below into 8micromRz surface roughness of the trough which constitutes the fork 
section acjjoined and prepared in the fitting section of York also by such universal joint, it is hard coming to generate 
a crack in a trough, and the endurance of a universal joint improves. 
[0022] 

[Effect of the Invention] According to the universal joint of this invention, it can prevent that originate in the fine 
crack which remains in the trough of a fork, and a universal joint is damaged so that clearly from the above 
explanation. By this, the increment in board thickness which becomes a cost rise can be prevented, and the 
universal joint which also becomes the vehicle where a service condition is still severer from York made from a 
sheet metal can be incorporated. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view of the universal joint concerning the 1st operation gestalt of this invention. 
[Drawing 2] It is A view Fig. (side elevation) of the universal joint of drawing 1 . 
[Drawing 3] It is the sectional view which met the II— H line of drawing 2 . 
[Drawing 4] It is B view Fig. of York of drawing 2 . 
[Drawing 5] It is C view Fig. of York of drawing 4 . 

[Drawing 6] It is drawing explaining the production process of York shown in drawing 4 and drawing 5 . 
[Drawing 7] It is drawing showing the test result of the endurance of a universal joint. 

[Drawing 8] It is drawing explaining the structure of York of the universal joint concerning the 2nd operation gestalt. 
[Drawing 9] It is D view Fig. of York of drawing 8 . 

[Drawing 10] It is drawing explaining the structure of York of the universal joint concerning the 3rd operation gestalt 

[Drawing 11] It is the sectional view which met the IV-IV line of drawing 10 . 
[Description of Notations] 

2 Four York 

3 Spider 

7 Eight Tab 

21 Fitting Section 

22 Fork Section 

22a, 22b Fork member 
22c Trough 

22 cc, 222 cc Central ramp 
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